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(54)Tiae: TONER FOR ELECTROSTATIC-IMAGE DEVELOPMENT 



(57) Abstract 

A toner for electrostatic-iraage development comprising a binder resin, a colorant, and a charge control agent, wherein the charge 
control agent comprises (A) a positiv&*charge control resin comprising a polymer having a wdght-average molecular weight of 1,000 to 
100,000 and having functional groiq)s causing positive electrification and (B) a negativ&<hafgie ccmtrol resin comprising a polymer having a 
weight-average molecular wei^t of 1,000 to 100,000 and having functional groups causing negative electrification. The toner is excellent in 
flowability, storage stability, static properties, and image quality. 
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20 (12) h:^— 

^l^fa^l^iiaSH, a#l-12Mm. i^*L<tt2-llMm, ,kOif 
*L<tt3-l 0 umT^S. »«lS*iU»&T«i»&T!S#Sj8BM«l*# 

25 L<«3-8Mm, L < 3 ~ 7 mlt S T/Jn$ < ;i 

^f;:M^tVi, :^mm(Dhi--(Di^m^mi&^ (dv) /fflic^iii^iiag 

(dp) •^m^tL^mm^m\t. aai. 7etT. »*b<tti. sfit 
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:^^m<Dh-r-\i. (d I) t^m (d s) <h®Jt(dl/ds) 
*L<ttl. 3~1. 8» a;OifSL<fil. 4~1. TTSS. 

^11%, Rx^mmM^^t, -Tji/^it-r-tf- (n-jw^-itia) icj^o^Ba 

a * ff o T SR l^/jMiag © iia^ S 1^* L T t> J: U . 

20 (a) {*f^¥*^iiaS*<2- 9 /im. iff S L < 3 ~ 8 m m, 
<H3 — 7tfm. 

(b) ffl»)K[Si^*®8lifi(ill*n. 8fiiT. JfSKttl. 7£4T, 

(c) (d 1) tmm (d s ) t©jt (d l / d s ) -^^^ 

n^nmmufi I 1 . 3, ^f*t<tti~i. 2, 

25 (d) i$.mw-i^i&m (dv) i:3gc¥i^Sg (dp) <h©H: (dv/dp) 
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(13) ^^m^-^i^mmm 

c:ns©-5-^» Slfl:^i$'>, ♦*Jc«$cSJit*< i o o q • cmfitTT* 

20nin, j(f*L<H7~l 8nm<Dm.^t. 2 0 nmfiia, 

iiF* L < fi 3 0 nm~l wmOiia^<i:Offl*^t)-&S#tf 5 il td^Tf^ 
S. ¥J^liag®S;5:54Sfiie£^b4&<Sl[^tt, ffl^ 1 : 5 - 5 : l , L 
<«3:10~10: 3 ©MatkTffiffl^n-S. 

hi-'-n.'i'i 0 oMmu\zM\^x. ^mmxm'^o. i-eaag^T* 
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(1) ms¥i^^)-^fi (Mw) 

10 a¥l^iJ-^-a (Mw) H. ^Jlz/l-^x-i^a >^nT (G 
PC) j*fc<kr), ^^):^^U>mwmtl'X^tbit, GPCfttisS! 

Omg?£5ml(D-7'h7bHo:7^>(THF) iZ^ML. 
15 2 s-CT 1 eiBrraift®^. ?LSO. 4 5 MmC0;>t>::/7>7^;P^-T 

MS=3 5*0, »J«=THF. mm=l. Oml/mi n, SS=0. 
2 w t % . Ii<4axa= 1 0 0 M 1 . 
20 ®tiyA 

mmnx m) z^m^y^y^^XOP C KF806M (30cm 
X2*) SfflVifc. 

(2) !gS 

mmiDa^^w-i^i&m (dv) . Rwmw^i^nmtm^w-i^mm (d 

(2 0 0 0 AM. ^mmf^mm) iictoaa^ufc. s^^^ia^© 
(d V) , i^^w-i^mmtm».^mi&m (d p) toit (d 
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v/d p) T^^nsnfts^j-^^, s iimwr(Di&^<Dmm%s i2um 

;i, ^ - itiSl ) (3 J; 0 ill ^ L. . -7 -tj- < 1f- <t S Jil ^ « . T A ^ - 

g= 1 0 0 wm, mw^^v h> II. Wi&= 10%, m'&tL=Fm^= 

5 5 0, 0 0 Oiffl©^fr-CfT-3fc. 
(3) 

3tSM«^®fSfiiT h"^-©^jSE<&jiO, "€-0^39t*^^tJ-X 9 0 0 
10 10 oeT^ofc. 

(4) vx;!^;?* 

x=r (l + s/ lOOp) r 
15 Itlth. r = vx;Wffl#S{!|:^Jini[On7il[g (■7;|/5^lJ-'rif-©{*: 
HiKtS : um) (O^m. x = '>x;H?i5>^ (/im) , s =3Tffl*a<*:i 
0 0SSei5twM-rS'>x;i'ffl#g«t:©^Jn]SSc, p=vx;PS^{*:©l5 
S (g/cm') ptt, 1. Og/cm''tbT. xOffi!£# 

20 (5) SiElitt 

a IB ISOtfm, 75wm. Rl54 5 jxm© 3 31© 

TREOSTATJ ) *fflViT. HKllilft 4 ©^f^^T 1 Sf^^liSlftLfc 
®, RCK(DHXnT> a. b, Sl)^ c ©fit's CLn6©fil<& 
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(Da= C(I50tf ml8{cSofc h:^— aS(g))/4g) XlOO 
(Db= C(75MmiftC^'pfc h:^-SS(g))/4g] XIOOXO.6 
(E)c= [(45wml^{c:^t5yc: h:^-Ma(g))/4g) XIOOXO. 2 
5 @J5ft14 (%) = 1 0 0- (a + b + c) 
(6) 

(7) ^mm 

<aa/<ss (L/L :Mg 1 o"c, ffl*tss2 0%) , -^s/^s (n 

20 •/U>:S'- (2 0«:«l) [ch:^T-<£An. 1 g^^&S^, /\-yh-> 

25 (8) ^^tas 
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^3t^= (ID^/IDM) XlOO 
(ftS:X'J-XAa^Xzi'>5^;<>x^ >^x-y8 10-3-18) 

15 (9) :ty±y hi&m 
(10) 

MiE©efcii:/'"j >^'-sfflnT, sta/iSffl (h/h ; Mira s'c^ 

ffiS*SS8 0 9g)&tKfifi/ffiS(L/L;iaa[l 0'C,ffl?tSS2 0 %) 
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*:ru= C (B-A) /A] X 1 0 0 
®W^m& ( I D) RZfti:fO 

Mii&wefejiyu >iS'-^fflViT. mm/mm (hxh urns sx:. 
^» Ritssth c^i^^xm -cw^mm. (id) ^jbh^l. eftsth 

(11) D!IS©W^tt 

(12) mmm 

15 6 0 0 d p 1 OrlTBgyu >^-&ffl(.i, 1 K h O ^-T ><h 1 H y h 

O : 1 H«/ h©9<>Rt^l h©7j^9-f h ^-f >*mS$nT^>5. 
20 A : 1 l^y h<D^< >S:(Dtl H«;/ h©*'?^ h 7 <>«S3l$nT*5 5. 

25 [llSfi^J 1 ] 

1. ll4Si7>t-«:7AlgS^>t^S^^t:(Ai) (iEmmWSJIig) ©^fig 
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N, N-$?;*5^;P-N- (2 ij;U:t + >'X5^;i.) T>^:=.^Jx 
^P^-f H2 %36^eJS:Sa^14¥S«^l 0 OgR* h;l'X>9 0 OIK* f3 

5 C'AlfiS^W^il^^CAi) (Mw= 2 5, 0 0 0) 

;^^^>90. n - >^^;i/Ti7 >J t'— h 9 9^. 'BlXS2-7'!7 

U;i'7 5 K - 2 -;<^;i/yo/1>x;i/7^>K0 . 5 %*ie.J&:-5S^tt 

10 ^□xhU;i/4|»©#«ET, 8 0t:T8I^FBlK;S$1i:fc. S^SJij^TS^, 
hJPX>&Mm®*LT, :^;i'*c>MS^W*M^<*:(Bi) (Mw=l 
6. ODD) 

15 7 U > h • X:/U'-3 0 J , -y ^ vi^^—YUvr^'iya.^ V ^T^i 10 

^attfoiam^Riro^agss ALD- 2 0 0 0 J (ftj^Hf^ms) sfflt* 
20 4. 

SfrlBX5^^>/lilS!?[i|i^i^ac2 OgU (fflfJS : llia!SJ2gB, X5^U>1 

;iIl{C*-#>>r^«;i; (H^fli^ttS, «a« : #2 5B) 785, ^ 
4«7>tX»:7AliS^^*S^<l:(Ai) 2iJ. X^PtI^ VSgS^W^S 
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6. mmm-^ 

10 TKi5:4^t ^^i^j—^^ViT 1 2. 0 0 0 r pm©lHlibScTili^»fitJ!|i 
«tJ«t (PH= 1 1) 

IS iI©7K^i>l[aeS«5l*b^*^e., fiUilTtac# (2 5*0, 1 O^J-ffi) LT, 
S!*#7KS:lSO*^ttT7KtjfeitSfft>fc. ^©^, (4 5*0 \ZX 2 

(5^^'>xilfil. ffii^^ rEC 3 0 0j ) 0. 3gi5, nn 
-f ^^;P'>u* (ir7'J7>ha«, jasffi* rHVK2 1 5 oj ) 0. e 

SKv RtK^n-f ^JU$/iJ* (B*7XDi?;i/ttSl, TNEAS OJ) 

l«|5?&SftJU. A>>/x;PS:^^-9— ^ffl^iT^g^LT, #iK¥J^!|ag(d 
25 v) *«9. 6 wm®l^?K14-^^;i#?pJ ihi—) S#fc. 

*ffltiT®K©fF«SfTC)fet d^, ifa/iISS (H/H) TT13. 
0 0 Ott, i&U/i&m (L/L) TTf9, 0 0 OtJc, -S-UT, W^itliC 
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fztz:^. SS/itSffl (H/H) TTl 1. 0 0 0ft, (L 
/DTTll. 0 0 Ott, jiit^ttltt«^T2 3, 0 0 0ft^T(D#ai^ 

10 CJt®5«sjl] 

/nm (H/H) T-C5. 0 0 Otic, iSifi/ffiM (L/L) TT 2 . 0 
15 OOfe, ii5J^\i4KSiT 8 , 0 0 OftSTO&ai^^^T, EH^SSS-Of 

1 jc^-r. 

[Jtt5E«a|2] 

TRH mS>^. ffi±ir^{b#ttSS) 0. 3g|5*fiEfflLfc^:t£il^1>tt, 
ffofctz:^, iiiM/iiSS (H/H) TT5. 0 0 Ott, ffiffi/(SJS (L 

/L) TT4. 0 0 Oft. mx^mm-vQ, o o o«^^-t;a)^mmw^ 
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m m m 


it 1 


5 m 
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itmMwmmnmw 












2.5X10" 


2.5x10* 


2.5X10* 


2.5X10* 
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m^mpJuSIwfli(B) 












1.6X10'' 


1.6X10'* 








0.5 


0.5 








1 


3 




0.3 




1 : 0.125 


1 : 0.375 




— 












w®¥3gt2S (urn) 


9.6 


9.5 


9.7 


9.4 


iSlSfeWfli (civ/dp) 


1 31 


1* Ov 


1.33 


1.56 




1.15 


L12 


1.16 


1.14 












>telDlut»L 


85 


81 


70 


55 




2.0 


1.5 


2.2 


2.6 


WnM. Kliy^/^ g) 










H/H 


+33 


+30 
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+30 


N/N 
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+42 


+33 


L/L 
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+45 


+36 












H/H 
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5.000 


5.000 


L/L 


9. 000 
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2,000 


4.000 




19.000 


23,000 


8.000 


9,000 
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(2) ^jiHiassK : h:^-fflma#l 0 osasRc^-r-siESfcttM^ 
(0 (trigsfia^) X (^insais) m^itVTs -^msit'&^v 

(4) dv/dp : h:^— (dv) <!;iH&^i^i|Sl[g 
15 (dp) t(Dit-C&^o 

(1) ^2&0y 1 (DjEmnmmmmRzs^^mmmmmo^^fSLmtmm 

tLT, m4l»7>^-C'A«IS^#*S^^(A2) CMW=2 5. 0 
20 0 0 ', X^U>/n-'f^)V7i7 ^) U-h/N-^>i^)V-N, N - >^ 

p<^;u-N- (2 -^^^ u;i':t+'>x^;i/) 7>^-'i7Ai^n7^ H 

= 8 5/9/6 (tfciii?^SaJt) D , RtK7;;i/*>K»'&W*S^^(B2) 
CMw= 1 5, 0 0 0; X5"^>/n -:/5^;i'7i^ ^)U-h/2-7i7 

u;i'7 5 H- 2 >x;p*>B6= 8 8/1 1/1 (ttii* 
25 aaifc) ] 
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m « W «Hlg cb u T X ; p > K S ^ * ^ic a ^ # ( B 2 ) 2 w & ffl V > ife c: t 

(owm^n-DTctz^. mm/Mm (h/h) tti4. ooo^§:> <5 
Wi/i&m (L/L) TTi 0. 0 0 o«c. mx^u^xi 9, 0 0 otic 

10 M®fFffi£fTofci:i5. iiia/SJS (H/H) TTi 2, ooots:, 

<ftM/iSfi (L/L) T7?l 3. OOOtt. miK^UmX2 3, 0 0 0 

*«S2fc^-r. 

SOU^flliSff HiS/iSS® <H/H) TTl 0. 00 Oft. 
«ia/<SS (L/L) TTl 2. 0 0 0 tt, iHA<±K»T 2 2 . 0 0 0 

20 ^*^2{;:^-r. 

tC5. Sm/iSS (H/H) TT6. 0 0 Ott, ffita/igS (L/L) 
25 TT2. OOOtSc, m^K^UmXl, 0 0 Ofe^TO^iiMHl^l?, HI 

i^ll*^2tc^-r. 
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^2 





m m m 
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L5X10* 


1.5x10* 
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JU* ^4* 'CX^ Cai A ^ 
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2 


5 


8 






1 : 0.167 


1 : 0.42 


1 : 0.67 
















9.4 


9.7 


9.5 


9.6 




1.34 


1.36 


1 38 


1.40 




L12 


LIS 


L16 


LIS 












Stij'E 


83 


86 


90 


65 




2.6 


3.2 


3.0 


6.8 












H/H 


+42 


+34 


+30 


+58 


N/N 


+44 


+37 


+33 


+62 


L/L 


+46 


+40 


+36 


+66 


^^1$ (^) 










H/H 


14.000 


12.000 


10.000 


6.000 


L/L 


10,000 


13. 000 


12,000 


2,000, 




19.000 


23.000 


22.000 


7, 000 
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(1) ^mm 1 <ojE^^gmmmmiSLXsiki»^mmmm<D^'^^mtmm 
izLx. m4m7>=EZL02^m.m'^^^m^i^a3) (mw=2o. o 

= 8 9/9/2 (ttii^ssjt) ] , Rr^:^;^3^^>Ks■&:t^^cfi^{^: 

(Ba) CMw= 1 5. 0 0 0; X^" 1^ >/ n - :^^;i'7 U h / 2 

-7i^u;PT5 H - 2 - p<5^;u:/PA>x;ujf;>^= 86/9/5 (tfc 

10 (2) X^W>9 0SBtl8IS!?f!l =.^-7 > - ^V-)\^&m r/1 
77U>h • xyi/-3 Oj ) 1 OaR&^x^-^S!S^»»«*fflViT 

0 0 0 J (a^ssif^Rffttia) -cmmvrztc^. dso*«2. s wmT 

15 *ofc, 

(3) mmmi<o r4. ms<!ttia^ti©ii©j xst^siix, x^u> 

fc L T h * II fc. j: ® h $ ffl TH® ©If ffi S fx o i: CI ^ , 

i^ia/iiiS (H/H) Txi 3.0 0 Oft, <sja/<is (l/d tx 

10, 0 0 Oft, iH^tta»iT2 0. 0 0 Oft*TC!)#a«gBJ^T, EP 

25 [Ilifi^lJ 7 ] 

fdUT, S4«i7>^-':7AM'&W*fi^{*(A4) CMW=2 0. 0 
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(2 -pC^^u;U:t^^'I5^JW) 7 >^-»> n 5^ K 

= 8 5/10/5 (ftiii^^aMJt) ] . s.afx;i'*>i?«^w^i;a^#: 

(B4) CMw= 2 0. 0 0 0; X 5^ U >/ n - :/^;P7 ij h / 2 
5 -7i^ U;U7a K - 2 -pC5"J|/yD/1>XJP*>fiS= 85/5/10 (ft 

(2) iE«mft!lSIHirilii:LT4«7>^Zl'i7ASI^^**a^'»:(A4) 0. 
10 V^Ti®®O|?0*fTofct Sia/iSS (H/H) TT13. 0 0 

otJt, ifiia/flis (L/L) TTi 1, 0 0 otsc. w^&K»-e2 i, 

15 (1) mmmi(Di£^fgmm^m:8i.un^mmmmm(D&^sSLmtmm 

CUT, ^4i»7>^~«:7AiSS#W*a^<*:(AB) CMW= 1 5 . 0 
0 0 : X^W'>/n--/^;i/7i^ U I/— H/N-'^>v;i/-N, N-S? 
^5"JI/-N- (2 -;)C^^U;U:t + S/X^;U) 7 >t-'J' Ai^ o ^-f K 
= 83/16. 8/0. 2 (ttii^SSJt) ] . >i6S-^W 
20 *a-&*|E(B5) CMw= 2 0 . 0 0 0 : X^U>/n - >^5';i'7^ U U-- 
h/2-7irU;W7 5 H - 2 - ^5^;P7'a/1>x;i'*>K= 8 3/12 
/5 (ttii^i^aSH:) 3 S^fiJSUfc. 

(2) iElrmftI?l9l«fl|gi:LT4«7>^r.»>AiSS-^**a^#:<A5) 3 

TiSMOl¥fiSrfTofe<!:C5. iSijfi/iiSS (H/H) TT 1 3. 0 0 0 
ft, iSia/iSia (L/L)TT 1 2, 000ft, i®^ttliKT2 3. 0 
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0 Ott*T(0§iifi!W^T,9J^ti*Rt^*:/U*tjSj£Me^TT*ofc. 

(1) mmm i <DiE^mmmmmRzf^mnmmmm<D^^fSc.mtm^ 

5 fcLT, lg4J!RT>^-»>AitS^W*«^^*J(A6) CMW= 1 5 . 0 

= 8 3/16. 5/0. 5 (jtiL^mmit) ) , S:afx;W7tN>g?S^^ 
^m-Bi^do) CMw= 1 0, 0 0 0: X5^l/>/n -:/5^;i/7i'U 

10 h/2 -7;j"j;i/7^ H- 2 -^5^;p::^n/i>x;usj>>il= 8 a/i 4 

(2) lEmnmmmm tLx 4Wl7 >=E=L^ A^^'^^^A^wikt) 3 

15 T®S©|?0^fTofc<i::i5, l§;ia/iiiM (H/H) TTl 3, 00 0 
tt, ffijfi/iSffl (L/L) TTI O. 0 0 0tSC» WXttM»T?2 0, 0 
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[Jt lie 034] 

^n-z>fztz.^s issm/iiss (h/h) tts. 00 otic, fita/^sM 

5 (L/L) TT?2. 0 0 Ott. SB^ttlSSiTe. 0 0 0 tfeSTO#iiiBI 

litems] 

10 ^PJtLT rj|?>hP>N0 1J (ffiS^S, :tUX>h^l:^tt®) 0. 3 

^mif'^xmnowmt:n^rctz.!5, mu/mm (h/h) tts, o 

0 0«:, ffiia/fiffl (L/L) TT6. OOOtfc, ii»AttSit»T? 8 . 0 
15 ^-O^, igmS:^4(c^-r. 
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5 z^:^^}\^7^yjL'3r)V^>i^)Vi7ay^ H 2 &;feSS'&tt^fi# 1 
0 OfiU* h)VX>9 0 0a5«f , 7\/fc:;^S^^5^;i'A*^oi: h ij;P4aR© 

*I^*LT, ^4»7>*->^AJ|[S^#*a^*t:(A7) (Mw=10. 

0 0 0) ^ntto 
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